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Description

[0001] The present invention relates to digital signal
processing systems and, in particular, to communica-
tions between transceivers having independent oscilla-
tors.

BACKGROUND OF THE INVENTION

[0002] Digital data transmission from a transmitter to
a receiver requires a variety of digital signal processing
techniques to allow the data to be transmitted by the
transmitter and successfully recovered by the receiver.
In digital wireless telephone systems, a wireless tele-
phone handset unit communicates via digital radio sig-
nals with a base unit, which is typically connected via a
standard telephone line to an external telephone net-
work. In this manner, a user may employ the wireless
handset to engage in a telephone call with another user
through the base unit and the telephone network.
[0003] Multi-line wireless telephone systems areinuse
in various situations, such as businesses with many tel-
ephone users. Such systems employ a handset that com-
municates with up to N handsets simultaneously, typical-
ly with digital communications schemes, such as a
spread-spectrum, time division multiple access (TDMA).
In a spread spectrum system, bandwidth resources are
traded for performance gains, in accordance with the so-
called Shannon theory. The advantages of a spread-
spectrum system include low power spectral density, im-
proved narrowband interference rejection, built-in selec-
tive addressing capability (with code selection), and in-
herent channel multiple access capability. Spread-spec-
trum systems employ a variety of techniques, including
direct sequencing (DS), frequency hopping (FH), chirp
systems, and hybrid DS/FH systems.

[0004] InaTDMA system, asingle RF channelis used,
and each handset transmits and receives audio data
packets as well as non-audio data packets during dedi-
cated time slices or slots within an overall TDMA cycle
or epoch. Other communications schemes include fre-
quency division multiple access (FDMA), code division
multiplexing/multiple access (CDM/CDMA), and combi-
nations of such schemes, both full and half duplex. Var-
ious modulation schemes are employed, such as carri-
erless amplitude/phase (CAP) and quadrature amplitude
modulation (QAM).

[0005] Such digital data is often transmitted as modu-
lated signals over a transmission medium, such as the
RF channel, in the form of binary bits of data. (Other
transmission media often used for digital communica-
tions include twisted-pair systems employing asymmetric
digital subscriber loop (ADSL) technology or cable mo-
dem systems.) The digital data is often modulated and
transmitted in complex digital data form, in which the
transmitted data comprises symbols from which the orig-
inal data can be reconstructed by the receiver. Complex
digital symbol data typically comprises real (in-phase, or
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"I") data, and imaginary (quadrature, or "Q") data (I, Q
pairs). Each symbol of an I,Q pair may be a multi-bit
number, and represent a location of a constellation,
mapped against a decision region such as a quadrant.
Each symbol is mapped or assigned to a prescribed co-
ordinate in a four-quadrant grid-like constellation using
a look-up table (e.g., a ROM). A prescribed number of
symbols occupy assigned areas in each quadrant, de-
pending on the encoding scheme. Depending on the
number of bits/symbol of a given encoding scheme, each
quadrant of the constellation contains a number of sym-
bols at prescribed coordinates with respect to quadrature
| and Q axes. For example, in the QPSK encoding
scheme, each sample has one of four phase positions,
one for each quadrant, so that each symbol pair repre-
sents two bits of data.

[0006] To transmit a given input data value in a com-
plex data system, the input data value to be transmitted
is mapped to a symbol pair or pair of coordinates 1,Q of
a corresponding constellation point on a complex signal
constellation having real and imaginary axes | and Q.
These I,Q symbols, which represent the original data val-
ue, are then transmitted as part of data packets by a
modulated channel. A receiver can recover the 1,Q pairs
and determine the constellation location therefrom, and
perform a reverse-mapping to provide the original input
data value or a close approximation thereof.

[0007] In a spread spectrum system, each symbol is
transmitted by a string of "sub-symbols" or "chips", de-
rived by multiplying the symbol times a pseudo-random
number (PN) binary string. Such systems are thus char-
acterized by a chip rate, which is related to the symbol
rate by a so-called spread factor (a factor by which the
original symbol data rate has been expanded). Spread
spectrum systems may also be used, in general, to trans-
mit any digital data, whether in complex format or not.
[0008] As noted above, digital data transmission re-
quires a variety of digital signal processing techniques
to allow the data to be transmitted by the transmitter and
successfully recovered by the receiver. For example, a
communications link must first be established, in which
the two transceivers lock onto each other, establish syn-
chronization and other system parameters, and the like.
The receiver side of a data transmission in a spread-
spectrum digital wireless telephone systems employs a
variety of functions to recover data from a transmitted RF
signal. These functions can include: timing recovery for
symbol synchronization, carrier recovery (frequency de-
modulation), equalization, and gain control. The receiver
includes symbol timing recovery (STR), automatic gain
control (AGC), carrier tracking loops (CTL), and equalizer
loops for each link. Timing recovery is the process by
which the receiver clock (timebase) is synchronized to
the transmitter clock. This permits the received signal to
be sampled at the optimum point in time to reduce the
chance of a slicing error associated with decision-direct-
ed processing of received symbol values. In some re-
ceivers, the received signal is sampled at a multitude of
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the transmitter symbol rate. For example, some receivers
sample the received signal at twice the transmitter sym-
bol rate. In any event, the sampling clock of the receiver
must be synchronized to the symbol clock of the trans-
mitter.

[0009] Equalization is a process which compensates
for the effects of transmission channel disturbances upon
the received signal. More specifically, equalization re-
moves intersymbol interference (ISI) caused by trans-
mission channel disturbances. ISI causes the value of a
given symbol to be distorted by the values of preceding
and following symbols. Carrier recovery is the process
by which areceived RF signal, after being frequency shift-
ed to alower intermediate passband, is frequency shifted
to baseband to permit recovery of the modulating base-
band information. These and related functions, and re-
lated modulation schemes and systems, are discussed
in greater detail in Edward A. Lee & David G. Messer-
schmitt, Digital Communication, 2d ed. (Boston: Kluwer
Academic Publishers, 1994).

[0010] Because each transceiver operates on an in-
dependent oscillator, even if the frequencies are the
same, the signal transmitted by one receiver is typically
received with a "spinning" constellation, i.e. a carrier fre-
quency offset, which is detected and accounted for by
the carrier tracking loops, CTL. Thus, when one trans-
ceiver transmits at a given carrier frequency in accord-
ance with its local oscillator, the receiving transceiver’'s
CTL downconverts to the lower passband and digitally
removes the residual carrier offset. Thereafter the receiv-
ing transceiver is able to regenerate the data stream em-
bedded in the transmitted signal. Of course, when the
second transceiver transmits data back to the first trans-
ceiver, the first transceiver must also apply a CTL to re-
move the residual carrier offset.

[0011] During initial locking to establish a link, this
process can delay acquisition of a locked link, at both
ends. Once these carrier offsets are known by both trans-
ceivers after the link it initially established, subsequent
communications are not delayed as much since each
receiver side can begin the acquisition using the last car-
rier offset recovered. However, the initial link process can
be delayed due to each transceiver having independent
oscillators. In addition, in a multi-line wireless telephone
system employing a base unit and a plurality of handsets,
each having a transceiver with an independent oscillator,
such as a TDMA system, even after the initial links are
established, in order to avoid having to re-determine the
correct carrier offset for each separate handset when its
slot occurs and thus delaying the acquisition thereof, the
base must store and keep track of the carrier offsets for
each of a plurality of links. This storing and tracking can
be complex, expensive, cause delays, or otherwise be
undesirable, yet without it acquisition delay increases.
[0012] US 5,787,112 relates to a data modulation cir-
cuit for spread spectrum communication. This circuit rec-
ognizes carrier offset and compensates the carrier offset
only on the received signal during a receive mode.
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[0013] The document Jokura J and al. discloses a new
digital radio telephone system that integrates a transmit-
ter wave generator and a quadrature modulator linked to
the transmitter wave generator.

[0014] However, the acquisition of the signal transmit-
ted by this radiotelephone is delayed at the start of the
establishment of a link.

SUMMARY

[0015] A wireless telephone system having a plurality
of wireless handsets and a base unit, the base unithaving
a base transceiver. Each handset has a handset trans-
ceiver for establishing a wireless link over a shared chan-
nel with the base unit via the base transceiver, wherein
the base transceiver transmits to a given handset trans-
ceiver aforward signal at a carrier frequency. Each hand-
set transceiver receives the forward signal having a car-
rier offset. Each handset transceiver has a receiver hav-
ing a carrier tracking loop for detecting and removing the
carrier offset from the forward signal; a transmitter for
transmitting to the base transceiver a return signal; and
an oscillator, for driving the receiver and transmitter of
the handset. The handset transmitter comprises a pre-
rotator that prerotates the return signal in accordance
with the carrier offset detected by the carrier tracking loop
so that the return signal is adapted be received by the
base transceiver with substantially no carrier offset.

BRIEF DESCRIPTION OF THE DRAWINGS

[0016]

Fig. 1 is a block diagram of spread spectrum TDMA
multi-line wireless telephone system, in accordance
with an embodiment of the present invention;

Fig. 2 is a block diagram illustrating the system of
Fig. 1 and the handset transmitter prerotator in fur-
ther detail, in accordance with an embodiment of the
present invention; and

Fig. 3 is a block diagram of an FDMA multi-line wire-
less telephone system, in accordance with an alter-

native embodiment of the present invention.

DESCRIPTION OF THE PREFERRED EMBODIMENT

[0017] In the present invention, the transceiver trans-
mitter of each handset of a multi-line wireless telephone
system includes a prerotator that prerotates the signal
transmitted to the base unit of the system, in accordance
with the carrier offset determined by the CTL of the trans-
ceiver receiver. This ensures that the signal received by
the base unit’s receiver from each handset during, for
example, respective time slots of a TDMA epoch, is re-
ceived with virtually no carrier offset (or rotation), thereby
speeding acquisition by the base unit, and also eliminat-
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ing the need for the base unit to store and track the carrier
offsets of each separate handset. These and other details
and advantages of the present invention are described
in further detail below.

[0018] Referring now to Fig. 1, there is shown a block
diagram of TDMA multi-line wireless telephone system
100, in accordance with an embodiment of the present
invention. TDMA system 100 comprises a base unit 110,
which has receiver and transmitter units 112 and 111,
respectively, and is coupled to external telephone net-
work 116 viatelephone line(s) 115. System 100 also com-
prises N wireless handsets 1204, 120,, ... 120y. Each
has a transmitter and receiver unit (transceiver), such as
transmitter 121 and receiver 122 of handset 120,. Atany
given time, some number (or none) of the handsets are
operating or off hook (i.e., in the process of conducting
a telephone call). System 100 thus provides a wireless
network or link between the base station 110 and each
handset 120; (1 <i<N). In one embodiment, system 100
comprises 4 handsets 1204 - 120,, all of which may be
active simultaneously. In another embodiment, system
100 comprises a different number of handsets, e.g.,
N=12, of which, for example, up to 8 can be active or
operational at a time.

[0019] Each transmitter 121 modulates and transmits
modulated signals. A variety of digital modulation formats
may be employed in such systems, including: QAM, CAP,
PSK (phase shift keying), PAM (pulse amplitude modu-
lation), VSB (vestigial sideband modulation), FSK (fre-
quency shift keying), OFDM (orthogonal frequency divi-
sion multiplexing), and DMT (discrete multitone modula-
tion).

[0020] Inone embodiment, the presentinvention com-
prises a TDMA system for connecting multiple transceiv-
ers to a base station over a single RF channel. In partic-
ular, system 100 employs a digital TDMA scheme, as
described in further detail below.

[0021] Referring now to Fig. 2, there is shown a block
diagram illustrating system 100 of Fig. 1 and an exem-
plary handset transmitter prerotator in further detail, in
accordance with an embodiment of the presentinvention.
Fig. 2 shows, for illustrative purposes, the prerotator de-
tails of transmitter 111 and receiver 112 of base unit 110,
and of transmitter 121 and receiver 122 of handset 121,.
In particular, base unit 110 comprises base local oscilla-
tor 215, which serves as a common oscillator to drive
both upconverter 211 and downconverter 212, i.e. both
forward and return channels. A signal or data message
transmitted from the base unit to a handset may be re-
ferred to as a forward signal, and a signal or data mes-
sage transmitted from a handset to the base unit may be
referred to as a return signal. Base receiver 112 also
comprises derotator 216, and CTL/numerically-control-
led oscillator (NCO) 217. Upconverter 211 transmits an
RF signal via antenna 218, while downconverter 222 re-
ceives RF signals via antenna 218.

[0022] Handset 120, comprises handset local oscilla-
tor 225, which serves as a common oscillator to drive
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both upconverter 221 and downconverter 222. Handset
receiver 122 also comprises derotator 226 and CTL/NCO
227. Upconverter 221 transmits RF signals to base unit
110 via antenna 228, while downconverter 222 receives
RF signals from base unit 210 via antenna 228. In ac-
cordance with an embodiment of the present invention,
handset transmitter 121 also comprises handset trans-
mitter prerotator 229, which is coupled to handset receiv-
er CTL/NCO 227 to receive the carrier offset information
therefrom. As will be appreciated, each handset 120,-
120y is configured similarly to 120, with a handset trans-
mitter prerotator such as prerotator 229.

[0023] Thus, during initial acquisition of a link between
base unit 110 and any given handset such as handset
1204, base unit 110 transmits a data packet in the "down-
link", which is locked on to by handset receiver 122. This
signal transmitted by base unit 110 has a certain carrier
offset or rotation because its local oscillator 215 is inde-
pendent of handset local oscillator 225. Handset receiver
CTL/NCO 227 detects the carrier offset and digitally re-
moves it with derotator 226. The same carrier offset de-
tected is also used by handset transmitter prerotator 229
to perform an inverse rotation on the "return channel
link"or "uplink" sent back to base unit 110. In other words,
the "return" channel is prerotated with a rotation that is
the inverse of the rotation detected and removed from
the "forward" channel. Thus, base receiver 112 receives
the signal from handset transmitter 121 with virtually no
rotation, thus speeding acquisition of the signal. Thus,
base receiver 112 can lock onto the return channel more
easily because of the prerotation thereof, and only need
track phase errors, since the frequency errors were re-
moved at the handset.

[0024] Subsequently, once the link has been estab-
lished, handset transmitter 121 continues to prerotate
the transmitted signal with prerotator 229, thereby elim-
inating the need for base unit 110 to store and track the
carrier offsets of each separate handset 1204-120y. In
one embodiment, prerotator 229 comprises an NCO
which can prerotate the return channel in accordance
with the last carrier frequency offset used in handset re-
ceiver 122.

[0025] Thus, in the present invention, one transceiver
such as a handset measures various forward channel
parameters, including carrier offset, and uses these pa-
rameters to precompensate the return channel signal to
improve functioning and operation of the return channel
receiver.

[0026] In an alternative embodiment, base transmitter
111 also includes a prerotator, which, although it does
not speed initial link acquisition as do the use of handset
transmitter prerotators 229, does eliminate the need for
handset receiver 122 to store and track the carrier offset
of base unit 110.

[0027] One skilled in the artwill recognize that the wire-
less system described above according to the principles
of the invention may be a cellular system where base
unit 110 represents a base station serving one of the cells
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in a cellular telephone network.

[0028] In addition to digital communications of a wire-
less telephone system as described hereinabove, the
presentinventionis also applicable to BPSK, QPSK, CAP
and QAM, for example, as well as to VSB modulation
systems such as employed by the Grand Alliance High
Definition Television (HDTV) system proposed for use in
the United States. One skilled in the art will recognize
what design changes are required to adapt the disclosed
transmitter modulation system to the desired modulation
scheme, and will understand how to design the illustrated
components to operate with the desired modulation
scheme.

[0029] In addition to implementing the present inven-
tion in a TDMA system, in alternative embodiments, the
presentinvention is also applicable to other systems such
as FDMA, CDM/CDMA, and combinations of such
schemes, both full and half duplex. Forexample, referring
now to Fig. 3, there is shown a block diagram of an FDMA
multi-line wireless telephone system 300, in accordance
with an alternative embodiment of the present invention.
When different RF channels are used, identical oscilla-
tors will not always be used. If, however, as in FDMA
system 300, the forward and return channel oscillators
(synthesizers) are locked to a common reference oscil-
latorin both base and handset (oscillators 315, 325), then
the frequency error is a function of the synthesizer ratios.
Full duplex operation is also possible in this case. In such
a system, only one receiver is required to cancel carrier
frequency deviation; therefore, to implement the present
invention in such an FDMA system, one link take the lead
to acquire the channel, and the other link direction would
lock quickly, since the carrier frequency deviation would
be removed, as will be appreciated by those skilled in
the art.

[0030] Those skilled in the art will also appreciate how
to apply the present invention to other systems such as
CDM/CDMA. For example, in a CDM/CDMA system, full
duplex operation is possible, since both channels can be
operating concurrently in the same band. In implement-
ing the presentinvention to a CDM/CDMA system, there-
fore, one link (base to handset, for example) is preferably
locked before the opposing link. Once the base to hand-
set link is established, the carrier offset is measured and
used in the return link. Using a prerotator distributes the
complexity of the system more evenly between base and
handsets.

[0031] It will be understood that various changes in the
details, materials, and arrangements of the parts which
have been described and illustrated above in order to
explain the nature of this invention may be made by those
skilled in the art without departing from the principle and
scope of the invention as recited in the following claims.

Claims

1. Atransceiver (120i) adapted to communicate with a
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second transceiver (110) that transmits to the trans-
ceiver (120i) a forward signal, the transceiver (120i)
comprising:

(a) areceiver (122) having a carrier tracking loop
(227) for detecting and removing a carrier offset
from the forward signal;

(b) a transmitter (121) adapted to transmit to the
second transceiver (110) a return signal; and
(c) an oscillator (225) for driving the receiver
(122) and transmitter (121), characterized in
that

the transmitter (121) comprises a prerotator (121)
that prerotates the return signal in accordance with
the carrier offset detected by the carrier tracking loop
(227) so that the return signal is adapted to be re-
ceived by the second transceiver (110) with substan-
tially no carrier offset.

The transceiver (120i) of claim 1, wherein:

the forward signal represents successive sym-
bols at a first symbol rate; and

the receiver (122) is for receiving samples rep-
resenting the forward signal.

The transceiver (120i) of claim 1, wherein the prero-
tator (121) is coupled to an output of the carrier track-
ing loop (227) for receiving the carrier offset detected
by the carrier tracking loop (227).

A method for communicating between a first trans-
ceiver (120i) and a second transceiver (110) that
transmits to the first transceiver (120i) a forward sig-
nal at a carrier frequency, the first transceiver (120i)
having a receiver (122) with a carrier tracking loop
(227), atransmitter (121) and an oscillator (225) cou-
pled to both the receiver (122) and to the transmitter
(121), the method comprising the steps of:

(a) driving the receiver (122) and transmitter
(121) of the first transceiver with the oscillator
(225);

(b) receiving the forward signal from the second
transceiver (110) and detecting and removing,
with the carrier tracking loop (227) of the receiv-
er, a carrier offset from the forward signal; char-
acterized in that it further comprises the follow-
ing steps:

(c) prerotating with a prerotator (121) of the
transmitter of the first transceiver (120i) a return
signal in accordance with the carrier offset de-
tected by the carrier tracking loop (227) so that
the return signal will be received by the second
transceiver (110) with substantially no carrier
offset; and

(d) transmitting to the second transceiver (110)
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the prerotated return signal.

5. The method of claim 4, wherein:

the forward signal represents successive sym-
bols at a first symbol rate; and

step (b) comprises the step of receiving samples
representing the forward signal.

6. Awirelesstelephone system (110,120i), comprising:

(a) a base unit (110) having a base transceiver
(110) comprising a base oscillator (215); and
(b) a plurality of wireless handsets (120i), each
handset comprising a handset transceiver (120i)
for establishing a wireless link with the base unit
(110), wherein the base unit (110) transmits to
the handset transceiver (120i) of a handset a
forward signal at a carrier frequency, the hand-
set transceiver (120i) comprising:

(1) areceiver (122) having a carrier tracking
loop (227) for detecting and removing a car-
rier offset from the forward signal;

(2) atransmitter (121) for transmitting to the
base transceiver a return signal; and

(3) an oscillator (225), independent of the
base oscillator (215) on which the carrier
frequency is based, for driving the receiver
(122) and transmitter (121), characterized
in that the transmitter (121) comprises a
prerotator (121) that prerotates the return
signal in accordance with the carrier offset
detected by the carrier tracking loop (227)
so that the return signal will be received by
the base transceiver (110) with substantially
no carrier offset.

The system of claim 6, wherein:

the forward signal represents successive sym-
bols at a first symbol rate.

The system of claim 6, wherein each wireless link is
a TDMA link, in which each handset (120i) commu-
nicates during an exclusive time slot of a TDMA
scheme that allocates time slots to handsets.

The system of claim 6, wherein the forward signal
comprises a downlink data packet transmitted by the
base transceiver (110) before a communications link
is established; and the return signal comprises a re-
turn channel link data packet transmitted by the
handset transceiver (120i) after the handset trans-
ceiver (120i) locks onto the forward signal.
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Patentanspriiche

1.

Transceiver (120i), geeignet zur Kommunikation mit
einem zweiten Transceiver (110), der ein Weiterlei-
tungssignal an den Transceiver (120i) Gbertragt, wo-
bei der Transceiver (120i) aufweist:

(a) einen Empfanger (122) mit einem Carrier
Tracking Loop (227) zum Detektieren und Ent-
fernen eines Trageroffset aus dem Weiterlei-
tungssignal;

(b) einen Ubertrager (121) geeignet zum Uber-
tragen eines Ricksignals an den zweiten Tran-
sceiver (110); und

(c) einen Oszillator (225) zum Treiben des Emp-
fangers (122) und des Ubertragers (121), da-
durch gekennzeichnet, dass

der Ubertrager (121) einen Vor-Phasendreher (121)
aufweist, der das Riicksignal in Uberseinstimmung
mit der Tragerverschiebung vor-dreht, die von dem
Carrier Tracking Loop (227) detektiert wurde, so
dass das Ricksignal dazu geeignet ist, von dem
zweiten Transceiver (110) im Wesentlichen ohne
Tragerverschiebung empfangen zu werden.

Transceiver (120i) nach Anspruch 1, wobei:

das Weiterleitungssignal aufeinander folgende
Symbole mit einer ersten Symbolrate reprasen-
tiert; und

der Empfanger (122) dazu gedachtist, Samples
zu empfangen, die das Weiterleitungssignal re-
prasentieren.

Transceiver (120i) nach Anspruch 1, wobei der Vor-
Phasendreher (121) an einen Ausgang des Carrier
Tracking Loop (227) gekoppelt ist zum Empfangen
der von dem Carrier Tracking Loop (227) detektier-
ten Verschiebung.

Verfahren zur Kommunikation zwischen einem er-
sten Transceiver (120i) und einem zweiten Transcei-
ver (110), das zu dem ersten Transceiver (120i) ein
Weiterleitungssignal auf einer Tragerfrequenz tber-
tragt, wobei der erste Transceiver (120i) einen Emp-
fanger (122) mit einem Carrier Tracking Loop (227),
einen Ubertrager (121) und einen Ostzillator (225),
der sowohl an den Empfanger (122) als auch an den
Ubertrager (121) gekoppelt ist, aufweist, wobei das
Verfahren folgende Schritte umfasst:

(a) Treiben des Empfangers (122) und des
Ubertragers (121) des ersten Transceivers mit
dem Oszillator (225);

(b) Empfangen des Weiterleitungssignals von
dem zweiten Transceiver (110) und Detektieren
und Entfernen, mittels des Carrier Tracking
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Loop (227) des Empfangers, eines Trageroffset
aus dem Weiterleitungssignal; dadurch ge-
kennzeichnet, dass es ferner folgende Schritte
aufweist:

(c) Vor-drehen mit einem Vor-Phasendreher
(121) des Ubertragers des ersten Transceivers
(120i) eines Riicksignals in Ubereinstimmung
mit dem von dem Carrier Tracking Loop (227)
detektierten Trageroffset, so dass das Riicksi-
gnal von dem zweiten Transceiver (110) im We-
sentlichen ohne Trageroffset empfangen wird;
und

(d) Ubertragen des vor-gedrehten Riicksignals
an den zweiten Transceiver (110).

5. Verfahren nach Anspruch 4, wobei:

das Weiterleitungssignal aufeinander folgende
Symbole mit einer ersten Symbolrate repraser-
tiert; und

Schritt (b) den Schritt des Empfangens von
Samples, die das Weiterleitungssignal repra-
sentieren, aufweist.

6. Drahtloses Telefonsystem (110, 120i), aufweisend:

(a) eine Basiseinheit (110) mit einem Basis-
Transceiver (110), der einen Basis-Oszillator
(215) aufweist; und

(b) eine Vielzahl von drahtlosen Handapparaten
(120i), wobei jeder Handapparat einen Handap-
parat-Transceiver (120i) aufweist zum Etablie-
ren einer drahtlosen Verbindung mit der Basis-
einheit (110), wobei die Basiseinheit (110) zu
dem Handapparat-Transceiver (120i) eines
Handapparats ein Weiterleitungssignal auf ei-
ner Tragerfrequenz Ubertragt, wobei der Hand-
apparat-Transceiver (120i) folgendes aufweist:

(1) einen Empfanger (122), der einen Car-
rier Tracking Loop (227) zum Detektieren
und Entfernen eines Trageroffset aus dem
Weiterleitungssignal aufweist;

(2) einen Ubertrager (121) zum Ubertragen
eines Rucksignals an den Basis-Transcei-
ver; und

(3) einen Oszillator (225), unabhangig von
dem Basis-Oszillator (215), auf dem die
Tragerfrequenz basiert, zum Treiben des
Empfangers (122) und des Ubertragers
(121), dadurch gekennzeichnet, dass der
Ubertrager (121) einen Vor-Phasendreher
(121) aufweist, der das Riicksignal in Uber-
einstimmung mit dem von dem Carrier
Tracking Loop (227) detektierten Trageroff-
set vor-dreht, so dass das Rulcksignal von
dem Basis-Transceiver (110) im Wesentli-
chen ohne Tréageroffset empfangen wird.
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7. System nach Anspruch 6, wobei:

das Weiterleitungssignal aufeinander folgende
Symbole mit einer ersten Symbolrate représen-
tiert.

System nach Anspruch 6, wobei jeder drahtlose Link
ein TDMA-Link ist, bei dem jeder Handapparat (120i)
wahrend eines exklusiven Zeitabschnitts eines TD-
MA-Schemas kommuniziert, das den Handappara-
ten Zeitabschnitte zuteilt.

System nach Anspruch 6, wobei das Weiterleitungs-
signal ein Downlink-Datenpaket aufweist, das von
dem Basis-Transceiver (110) Ubertragen wird, ehe
eine Kommunikationsverbindung etabliert wird; und
das Ricksignal weist ein Riickkanallink-Datenpaket
auf, das von dem Handapparat-Transceiver (120i)
Ubertragen wird, nachdem der Handapparat-Tran-
sceiver (120i) sich an das Weiterleitungssignal arre-
tiert hat.

Revendications

Emetteur-récepteur (120i) adapté pour communi-
quer avec un second émetteur-récepteur (110) qui
émet vers I'émetteur-récepteur (120i) un signal en
avant, I'émetteur-récepteur (120i) comprenant :

(a) un récepteur (122) qui comporte une boucle
de suivi de la porteuse (227) destinée a détecter
et a supprimer un décalage de la porteuse du
signal en avant;

(b) un émetteur (121) adapté pour émettre vers
le second émetteur-récepteur (110) un signal de
retour ; et

(c) un oscillateur (225) destiné a entrainer le ré-
cepteur (122) et I'émetteur (121), caractérisé
en ce que:

I'émetteur (121) comprend un dispositif de
prérotation (121) qui met en prérotation le
signal de retour en fonction du décalage de
la porteuse détecté par la boucle de suivi
de la porteuse (227) de telle sorte que le
signal de retour soit adapté pour étre regu
par le second émetteur-récepteur (110)
sensiblement sans décalage de la porteu-
se.

2. Emetteur-récepteur (120i) selon la revendication 1,

dans lequel :

le signal en avantreprésente des symboles suc-
cessifs a un premier débit de symboles ; et

le récepteur (122) est destiné a recevoir des
échantillons représentant le signal en avant.
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Emetteur-récepteur (120i) selon la revendication 1,
dans lequel le dispositif de prérotation (121) est cou-
plé a une sortie de la boucle de suivi de la porteuse
(227) afin de recevoir le décalage de la porteuse
détecté par la boucle de suivi de la porteuse (227).

Procédé de communication entre un premier émet-
teur-récepteur (120i) et un second émetteur-récep-
teur (110) qui émet vers le premier émetteur-récep-
teur (120i) un signal en avant a une fréquence por-
teuse, le premier émetteur-récepteur (120i) compor-
tant un récepteur (122) avec une boucle de suivi de
la porteuse (227), un émetteur (121) et un oscillateur
(225) couplé a la fois au récepteur (122) et a I'émet-
teur (121), le procédé comprenant les étapes con-
sistant a :

(a) entrainer le récepteur (122) et I'émetteur
(121) du premier émetteur-récepteur avec I'os-
cillateur (225) ;

(b) recevoir le signal en avant provenant du se-
cond émetteur-récepteur (110) et détecter puis
supprimer, avec la boucle de suivide la porteuse
(227) du récepteur, un décalage de la porteuse
du signal en avant ; caractérisé en ce qu’il
comprend en outre les étapes suivantes consis-
tanta:

(c) mettre en prérotation a I'aide d’un dispositif
de prérotation (121) de I'émetteur du premier
émetteur-récepteur (120i), un signal de retour
en fonction du décalage de la porteuse détecté
par la boucle de suivi de la porteuse (227) de
telle sorte que le signal de retour soit recu par
le second émetteur-récepteur (110) sensible-
ment sans décalage de la porteuse ; et

(d) émettre vers le second émetteur-récepteur
(110) le signal de retour mis en prérotation.

5. Procédé selon la revendication 4, dans lequel :

6. Reéseau

le signal en avantreprésente des symboles suc-
cessifs a un premier débit de symboles ; et
I'étape (b) comprend I'étape consistant a rece-
voir des échantillons représentant le signal vers
avant.
téléphonique sans fil
comprenant :

(110,  120i),

(a) une unité de base (110) qui comporte un
émetteur-récepteur de base (110) comprenant
un oscillateur de base (215) ; et

(b) une pluralité de combinés sans fil (120i), cha-
que combiné comprenant un émetteur-récep-
teur de combiné (120i) destiné a établir une
liaison sans fil avec l'unité de base (110), dans
lequel l'unité de base (110) émet vers I'émet-
teur-récepteur de combiné (120i) d’'un combiné
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un signal en avant a une fréquence porteuse,
I'émetteur-réecepteur du combiné (120i)
comprenant :

(1) unrécepteur (122) comportant une bou-
cle de suivi de la porteuse (227) destinée a
détecter et a supprimer un décalage de la
porteuse du signal en avant ;

(b) un émetteur (121) destiné a émettre vers
I'émetteur-récepteur de base un signal de
retour ; et

(c)unoscillateur (225), indépendant de I'os-
cillateur de base (215) sur lequel lafréquen-
ce porteuse est basé, destiné a entrainer le
récepteur (122) et I'émetteur (121), carac-
térisé en ce que I'émetteur (121) com-
prend un dispositif de prérotation (121) qui
met en prérotation le signal de retour en
fonction du décalage de la porteuse détecté
par la boucle de suivi de la porteuse (227)
de telle sorte que le signal de retour soit
regu par I'émetteur-récepteur de base (110)
sensiblement sans décalage de la porteu-
se.

Systéme selon la revendication 6, dans lequel :

le signal vers I'avant représente des symboles
successifs a un premier débit de symboles.

Systéme selon la revendication 6, dans lequel cha-
que liaison sans fil est une liaison AMRT, dans la-
quelle chaque combiné (120i) communique pendant
un intervalle de temps exclusif d’'un systéme AMRT
qui attribue des intervalles de temps aux combinés.

Systéme selon la revendication 6, dans lequel le si-
gnal en avant comprend un paquet de données des-
cendantémis par'émetteur-récepteur de base (110)
avant I'établissement d’'une liaison de communica-
tion, et le signal de retour comprend un paquet de
données de liaison par canal de retour émis par
I’émetteur-récepteur du combiné (120i) aprés le ver-
rouillage de I'émetteur-récepteur du combiné (120i)
sur le signal en avant.



EP 1 018 825 B1

121 122
Tx I Rx
120
I 2™
[
Tx /’/
EXTERNAL BASE 312 -
NETWORK UNIT x) .
115 Rx .
116 110) 120,
100




EP 1 018 825 B1

Yoz ~ ¢ Old O
MINZOZY LISONVH | 15| 2BN303 3V
. o0oN | L | OooN
uo U9
| et b e aNve3asve |
' xovw%m._wm% 7 : o X . 3AIZD3Y .
zzi see e A
. HOLVTIOSO v mo”«w%mo
_ L3SQNVH o | Seve
| 622 sz o sz e
oz<mmﬂ‘m - muﬂmwwé
| UILLINSNVYEL LISANVH 1ee mwu\tmw .Tl. N_w)gﬂ 12 ] u3LUWSNVYL ISvE
\ L3SANVH Tt NOLLVLS 35V

- - -

,L

10



EP 1 018 825 B1

AVYNIIS IYNOIS ISVE
agva o1 X 01 L3SONYH
135GNVH 03AI303Y
—C:—& WD HINIVYL
) (3-g-Jutuw w Q)LvY wolLYY 09N 3SVHd
09N MIDISIHINAS YIZLSMINAS
HOLVLONFHd 52€
| , — |
434 43y 30N3¥IS3Y
3ONIHIAN as"d LAGIINS ONIWIL
ONIAIL HOLVTUDSO HOLVINISO asve
1ISONVH 3IN3MI Y 3IN3YI4Y
al 13SONVH 13SONVH
)
{3g-)u — sie
e | o
ONY 3S9Hd woivionza |l uazisaninas UI2ISIHINAS € ‘Ol4
*
3Sv8 Woud VNDIS
TYNOIS X )e X LISANVH
a3A1303y 01 35V8

11



	bibliography
	description
	claims
	drawings

